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the substrate, the same gas is used as that by which the reaction 
provided in the treatment is fed, imposes serious problems. 

in the first place, the reaction gas is not always the 
most effective with respect to the thermal conduction and it would be 
very desirable that the gas of one's own choice can be used, 
independently of the treatment gas. In the second place, the escape into 
the space of the gas having served for the heat exchange between the 
carrier and the substrate will influence the pressure in the vacuum 
chamber in the proximity of the periphery of the substrate. 

If another gas than the treatment gas should be used for 
obtaining the thermal conduction between the substrate and its support, 
a difficulty could be met due to the inhomogeneity of the gas in the 
chamber because the gas injected under the substrate is finally mixed 
with the gas in the chamber at the periphery of the substrate. It would 
be possible to reduce this effect by considerably reducing the flow of 
aas injected under the substrate, but this measure again leads to a 
limitation with regard to the possibilities of heat exchange between the 

substrate and the support. 

Otherwise, when using the same gas as the treatment gas 
and when the latter is susceptible to being decomposed under the 
influence of an increase in temperature, this decomposition starts at 
the passage of this gas through the support. In this case, the result 
consists in undesirable deposits within the support, at its surface and 
at the back surface of the substrate. 

The invention has inter ajja for its object to provide an 
apparatus in which the kind of gas injected under the back surface of 
the substrate can be chosen freely, whilst avoiding the disturbance of 
the atmosphere in the reaction chamber in the proximity of the 
substrate. The invention further has for its object to permit obtaining 
30 an adjustment of the distribution of temperature at the surface of the 
substrate in order to correct possible variations of this temperature 
caused by imperfactions of the apparatus and/or by the treatment process 
itself The invention further has for its object to permit of obtaining 
controlled and very rapid variations of the temperature of the 
35 substrate. 

According to the present invention, a treatment apparatus 
of the type indicated in the opening paragraph is characterized in that 
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at the supporting surface also a plurality of exhaust openings is 
present communicating with an exhaust space and an exhaust outlet 
through which exhaust openings gas from between the substrate and the 
supporting surface can be exhausted, so that, while maintaining the gas 
5 cushion, gas injected through each of the injection openings is 
exhausted through adjacent exhaust openings. 

The apparatus according to the invention has the 
advantage that the gas injected under the back surface of the substrate 
from each of the injection openings is exhausted through at least one of 
10 the adjacent exhaust openings without it being possible for the said gas 
to reach the periphery of the substrate and thus to escape into the 
vacuum chamber, thus, the gas injected under the back surface of the 
substrate does not interfere with the treatment gas otherwise introduced 
into the chamber and can be chosen independently. iatSULUa. taking into 
15 account its thermal conduction properties. 

Furthermore, as each portion of gas injected under the 
substrate is exhausted in the immediate proximity of its point of 
injection, the delay of establishing a stationary state of pressure 
under the back surface of the substrate is considerably reduced with 
20 respect to the device according to the prior art, for example when it is 
desirable to change rapidly from a state of high thermal conduction to a 
state of very low thermal conduction between the substrate and its 
support. 

Advantageously, the injection openings are identical to 
25 each other and at least the major part of the exhaust openings are also 
identical to each other, the former being distributed according to a 
first given density of positions per unit surface area of the supporting 
surface of the substrate support while the latter are distributed 
according to a second given density of positions per unit surface area. 
30 The said first and second densities of openings can be chosen to be 
constant at the supporting surface of the support and to be, for 

example, practically identical. 

This is especially the case for a treatment apparatus in 
which a comparatively high residual treatment gas pressure is used, 
35 i e higher than or substantially equal to the average pressure of the 
gas cushion under the back surface of the substrate. In this case, in 
fact the substrate is not subjected to an elastic deformation and is in 
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instead of using a variation of the density of injection 
openings and/or exhaust openings, which axe identical to each other for 
the same category, use may also be made, in order to obtain a correction 
of the temperature distribution of the substrate, of a variation of the 
5 diameters of the openings, while the densities of these openings per 
unit surface area would be chosen, for example, to be uniform. 

When an initial adjustment of the temperature uniformity 
of the substrate is effected essentially by experiments, the apparatus 
according to the invention offers the facility of arbitrarly combining 
10 modifications of densities and diameters of openings, especially by 
enlargement of given injection openings. 

From theoretical considerations, which will be given 
hereinafter, it results that in general the exhaust openings have a 
diameter largely exceding that of the injection openings and typically 

15 at least ten times larger. 

Other particulars, details and advantages of the 
invention will be explained by the following description and by means of 
the accompanying drawings, given by way of non-limitative examples, in 

which: 

20 Figure 1 shows diagrammatically in sectional view an 

apparatus for treating substrates according to the invention; 

Figure 2 is an elevation of the substrate support forming 
part of the apparatus of Figure 1, shown diagrammatically and in 
sectional view on an enlarged scale; 
,5 Figures 3 and 4 show examples of distributions of 

injection openings and of exhaust openings over a part of the surface of 

the substrate support; 

Figure 5 is a partial view of a part of the surface of 
the substrate support showing another example of distribution of 
30 injection openings and discharge openings an the use of a peripheral 

groove for the exhaust, and 

Figure 6 shows a diagram representing the variation of 
the thermal conductivity C of a thin layer of gas of a given small 
thickness as function of the pressure P, 
35 Figure 7 is an elevation of a substrate support according 

to an other embodiment of the invention > 

Figure B shows a sectional view taken on the line Ill-Ill 
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of Figure 9 of a further embodiment of the substrate support, and 
Figure 9 shows a plan view of the support of Figure 8. 
In Figure 1 an apparatus 1 for treating flat substrates 
under reduced pressure is shown diagrammatical ly. It comprises a vacuum 
5 chamber consisting of two parts 2a. 2b, which is provided with an 

exhaust outlet 3 connected to pumping means 4. The vacuum chamber 2a, 2b 
also comprises an inlet 5 being connected to a reservoir 6 of treatment 
gas via a flow control device 7. A substrate 10 to be treated is 
disposed on a support 11, having a body 11a comprising means for heating 
10 and/or cooling said support, for example a heating resistor 12 embedded 
in the body 11a of the support. 

The apparatus 1 also comprises a supplementary gas 
inlet 15 for injecting a gas intended to establish a better thermal 
contact, via. a heat exchanging gas cushion, between the support 11 and 
15 the substate 10. For this purpose, a reservoir 16 of this gas is 

connected to the supplementary inlet 15 through a flow control device 
17. At the supporting surface 11b of the support 11 a plurality of 
injection openings 20 is present distributing under the back surface of 
the substrate 10 the gas originating from the reservoir 16, whose flow 
20 is onctrolled by the device 17. The plurality of injection openings 20 
communicates with an injection space 21, which is provided in the 
carrier 1 1 and is situated for example between the surface 1 1b and the 

body 11a of the support. 

Another plurality of openings, designated as exhaust 

25 openings 23, is also present at the surface 11b of the support. The 
latter openings 23 are in communication with an exhaust space 24, which 
is adjacent to the body 11a of the support on the side opposite to the 
surface 11b and this exhaust space 24 is connected to an additional 
exhaust outlet 25, which is connected to additional pumping means 26. 

30 The broken line 150 connecting the outlet of the 

additional pumping means 26 to the supplementary inlet 15 indicates 
diagrammatically that in the case of use of an expensive gas, such as 
helium, the latter can be recycled in the apparatus, the reservoir 16 
then supplying only the contribution corresponding to leaks. 

35 the apparatus shown in Figure 1 is susceptible to 

utilizing a plasma for activating the treatment gas and for this purpose 
comprises an electrode 30 disposed at a certain distance from and 
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parallel to the substrate 10, whose supporting pin 31 traverses the 
vacuum chamber 2a through a vacuum tight and electrically insulating 
sealing 31. The supporting pin 31 is electrically connected to a 
terminal 33 for the electric supply of the plasma, this supporting pin 
5 31 being hollow and constituting the supply duct of the treatment gas. 
Finally, the treatment gas reaches the vacuum chamber 2a, 2b by means of 
a technique known per se by passing through the hollow interior of the 
electrode 30 through its front wall 30a, which is provided with multiple 
perforations, along the trajectory indicated by the arrow 34. 
10 The treatment apparatus 1 further comprises means for 

fixing the substrate 10 on its support 11, which means are shown at 35 
and also form part of the known technique so that it is not necessary to 
describe them in greater detail. 

For the utilization of the plasma, the substrate 10 forms 
15 the second electrode of the system and is carried out to the required 
potential by conduction with the support 11, which, according to 
circumstances, can be carried to the potential 0 (earth) or to another 
potential by means of an electrical connection leading to the terminal 
36, which requires insulating passages 37 and 38 for the outlets to the 
20 exterior of the vacuum chamber of the means 35 for fixing the substrate 
and of the part in the shape of a pin of the support 11. 

For the sake of clarity, Figure 1 only shows a few 
openings 20 and 23 of each of the types in the support 11, while 
actually a considerable number of injection openings 20 and exhaust 
25 openings 23 are provided in the support 11. 

Figure 2, which is an enlarged sectional view of a part 
of the support 11, permits of explaining more clearly how this support 
can be obtained. In figure 2, the elements corresponding to those of 
Figure 1 are provided with the same reference symbols. As indicated in 
30 Figure 2, the body 11a of the support 11 can be formed in two parts so 
that it can readily accommodate the heating coil 12 provided with ist 
insulating sheath, this heating coil having a polongation 27 connected 
at the exterior of the chamber to the current source regulated for 
heating the support 11. The front wall of the carrier 11 is provided 
35 with small injection openings 20 present at the supporting surface 11b 
having a diameter of, for example, 0.1 mm and communicating with the 
injection space 21. The injection space 21 communicates in turn with an 
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invention therefore has the advantage that the kind of gas which is used 
for increasing the heat exchange between the support 11 and the 
substrate 10 as well as its pressure and its flow rate can be chosen at 

will. 

In a first embodiment of the invention, injection 
openings 20 can be provided having identical diameters and distributed 
in a given density designated as first density per unit surface area of 
the front surface of the support 11 and exhaust openings can be provided 
which are also identical to each other and are distributed in a second 
given density on the front surface of the support. Figures 3 and 4 shown 
examples of distributions of injection openings 20 and of exhaust, 
openings 23 on a part of the front surface of the support 11. In these 
Figures, the arrows 40 indicate diagrammatically the trajectory of the 
gas leaving the injection openings 20 and directed towards the exhaust 
openings 23. The dotted lines 41 joining adjacent exhaust openings 23 
subdivide the surface into cells indicating very diagrammatical ly where 
th egas originating from each of the injection openings 20 circulates. 
Figure 3 shows an example of uniform distribution of the injection and 
exhaust openings, the density of these openings of one and the other 
, category being identical. Figure 4 shows another example of uniform 
distribution of the openings at the surface of the support, but now the 
density of the exhaust openings is twice the density of the injection 
openings per unit surface area. One or the other of these embodiments, 
in which the densities of the injection openings and of the exhaust 
5 openings are substantially constant at the surface of the support 11 is 
very suitable when the treatment apparatus operates at a pressure of the 
treatment gas which is equal to or higher than the average pressure 
which is established on the back surface of the substrate. In this case, 
in fact the substrate is not deformed and accurately engages the 
>0 support. The distance between the back surface of the substrate and the 
surface of the support on a microscopic scale is related with the 
roughness of the pieces present and remains statistically constant on an 
average over the whole surface of the substrate. To the extent to which 
the caloric losses by radiation of the substrate and/or the quantity of 
35 heat resulting from the energy produced at the substrate by the plasma 
are substantially uniform, this mode of construction leads, on an 
average, to a uniform heat exchange between the substrate and the 
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support and therefore to . uniform di=trubution of the temperature of 
the substrate. As will be discussed in greater detail hereinafter, the 
caloric exchange between the substrate and the support is subjected to 
periodical variations after the localiztion of the opening , but these 
fluctuations can be »ade sufficiently mil and insignificant because of 
the thermal conduction of the substrate itself by choosing a 
sufficiently high density of the injection and exhaust openings or by 
increasing the average gas pressure on the back surface of the 
substrate . 

It should be noted that, when the apparatus operates at 
a residual treatment gas pressure higher than the average pressure 
established on the back surface of the substrate, the means 35 for 
fixing the substrate, such as shown in Figure 1, can be eliminated. 

Figure 5 relates to another embodiment of the invention 
and shows another example of distribution of the injection openings 20 
and of the exhaust openings 23 on a part of the surface of the support 
11 in order to locally modify the heat exchange between the substrate 
and the support and to correct the temperature differences of the 
substrate ensuing from the treatment conditions in the mode of 
construction shown in Figure 5, one of the densities of openings varies 
as a function of the position. In the example shown, the density of 
injection openings 20 per unit surface area of the support is 
substantially constant, while the density of the exhaust openings 23 is 
higher in the region limited by the circle t than in the region 
limited by the circle fi, in which it is only 2/3 of the density of the 
region A, Thus, the heat exchange between the substrate and the 
support can be increased in the region as compared with the heat 
exchange corresponding to the region A so that a temperature 
difference of the substrate can be corrected, which could have been 
30 observed by utilizing a substrate having uniform densities of openings . 
Figure 5 shows also at the periphery of the support 11 the peripheral 
groove 22 and two supplemented discharge openings 13. 

Another method can be utilized to obtain a correction of 
the temperature differences at the surface of the substrate, which 
35 method is based on a sequence of experiments in which successive local 
corrections are effected. From given densities of injection openings and 
exhaust openings, the distribution of the temperature of the substrate 
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is observed in conditions corresponding to a particular method. 
Subsequently, local corrections are effected in the heat exchange 
between the support 11 and the substrate 10 , either by stopping per 
position locally one or several injection openings so as to decrease the 
heat exchange or by stopping locally one or several exhaust openings so 
as to increase the heat exchange at this given area. An increase of the 
diameter of given injection openings by boring would also result in a 
local increase of the heat exchange comparable with the effect of the 
stopping of given exhaust openings. As can be seen, the invention thus 
permits, whilst causing the density of the injection openings and/or the 
density of exhaust openings or the ration between these densities of 
openings or the diameter of given openings to vary locally, of 
considerably reducing the temperature difference which can be observed 
at the surface of the substrate during a given treatment process. By way 
15 of example, causes can be mentioned leading to a lack of homongeneity of 
the temperature of the substrate: losses by radiation of the heated 
substrate , which are inhomogeneous and more particularly are different 
between the centre and the edge of the substrate, a power emitted by the 
plasma and transformed into heat in the substrate which is inhomogeneous 
20 because of the construction of the apparatus, and finally the 

deformation of the substrate (or curvature) due to a pressure difference 
between the back surface and the front surface of the substrate when the 
atmosphere of the vacuum chamber is at a pressure lower than the average 
pressure of the gas circulating between the back surface of the 
25 substrate and the support. In the last-mentioned case, the substrate 10 
is immobilized on the support 11 by fixing means 35, which exert a force 
at the periphery of the substrate . The distance between the back surface 
of the substrate 10 and the supporting surface 11b of the support 11 and 
consequently the thickness of the cushion of gas varies along a 
30 substrate diameter. Therefore, a heat exchange is obtained which varies 
also along a diameter and this variation can be corrected by the means 
according to the invention which have just been indicated. 

Figure 6 indicates diagrammatical ly the variation of the 
heat conduction £ per unit surface area of a thin cushion of a given 
35 gas, for example helium, as a function of the pressure £. An arbitrary 
scale is chosen for the values £ due to the fact that these values 
depend upon the thickness of the cushion of gas. However, the form of 
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the curve remains substantially the same for sufficiently thin cushions 
of different thicknesses. The part of the curve indicated by 45a shows 
that the conduction C per unit surface area is substantially 
proportional to the pressure I for the wall values of the pressure 

(that is to say below 100 Pa) . 

This curve part corresponds to the fact that the 
thinness of the gas cushion is lower than or of the same order a, the 
average free path of the gas molecules and in this case the conduction 
per unit surface area is not very sensitive to the thick*.- of the gas 
layer. In the curve part indicated by 45b, the conduction on the 
contrary beco.es substantially independent of the pressure but it » 
then inversely proportional to the thickness of the gas cushion, which 
behaves like a fluid with laminar flow. The intermediate curve part 
indicated by 45c in the Figure indicates that the conduction is obtained 
by means of a mixed process, which is influenced both by the pressure 
and by the thickness of the gas cushion. 

From a practical point of view, when the temperature 
differences of the substrate should be corrected by means of a non- 
uniform density of inaction openings and/or of exhaust openings, use s 
to be made of conditions of gas injection under the back surface of the 
substrate situated in the curve parts 45a or 45c of Figure 6 and 
preferably in the part 45c in which the conduction is higher whilst 
remaining influenced by the gas pressure applied locally under the back 

surface of the substrate. 
25 B y means of an example, it will now be explained how the 

diameters of the injection and exhaust openings can be approximately 
determined in the case of a density of uniform distribution under the 
surface of a substrate of 150 mm in diameter. 

A density of injection openings is fixed equal to the 
30 density of exhaust openings and egual to 1 opening/cm , which can 
readily be obtained in practice. 

The number of openings H of each kind is therefore 
approximately 175. It is supposed that the limit flow rate ]* of the 
additional exhaust outlet 25 is 22 m at a pressure of the order f 10 
35 Pa, which corresponds to the desired pressure * at the evel of the 
exhaust openings. This limit flow rate fl» can be the real flow rate of 
the pumping means 26 or a flow rate limited at will to this value by a 
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regulating valve at the inlet of the pumping means 26, whose pumping 

capacity would be higher. 

The flow rate of gas injected per second through all of 
the injection openings at a pressure £i of about 1000 Pa envisaged at 
the inlet of the injection openings (and hence higher than the desired 
average pressure) is given by: 


no - £i i.e. about 0.22 1/s 
ue - pi 


10 or for each the injection openings: 

Oe = /N i.e. about 1.25 10" 1/s. 

Bow such a flow rate is obtained approximately at the 
15 limit speed V* of flow of the gas (of the order of 200 m/s for a gas 
at a pressure of the order of 100 Pa) in an injection opening having a 

section s_. 

It follows that: 


20 


25 


, i.e. about 0.6 10" 4 cm 2 

and a diameter & of injection openings: 

A m fj. 1 % i.e. about 0.9 10" 2 cm, 


30 


which is rounded off to 0.1 mm. 

is to the exhaust openings, their diameter could be 
evaluated on first approximation as being multiplied by a factor 
(Pi/Pe)1/2, a factor 10 in our example. However, this approximation 
does not take into account the diminuation of the limit speed V* at 
the pressure Efe desired, which is low, of the order of 10 Pa, and does 
not take into account either the loss of charge , which is considerable 
in this case and occurs along the length of the exhaust opening, k more 
precise evaluation shows that the factor to be taken into account for 
35 determining a diameter of exhaust openings with which effectively a 
desired pressure £& of 10 Pa is obtained at the level of the exhaust 
openings, takes the form: 
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1. . i, . — t ,ener.u, i,i M — - 

is ch.«» to be Wl « ! -• 

circulating therein. of the substrate is 

However, the thermal conductivity ^ 
generally sufficient to liait the fluctuations of tenperature 

. di-aiMted by the substrate is 1 W/cb • 
5 o c when the pover d " / ^ density of tne openings, the 
Of course, by increasing ____ „„ h . reduced ti 


20 


25 


Of course, W "~ e „ „, teaucd to . 

certain extent and the flexiDin adjuste d. fc reduction 

, h „, th. result u - . \ 1 -« the 

wMust opening »»« 1MM *" 

back surface o£ the substrate. 4 especially 

» the oescription f„ tion „„ N „ rf to 

bleated ho. th. »«» 7^;"' " ^ r " ol !uto t..te, but 

ohteir, . .1- « i «»--^r rt t ZSS-. Th. i—i- -0-v.r 

consider.* in • S " ^ t ^t io -iatious of tb. t..Per,tur« of 
„ * *™ ^ 0 / the . veI „. pr« S ur. of the ,as layer 

f.„.o ««.«» ^ bet ,« n ele.ents. AS 

intentional °" °< ^ ct h . rfificiti0M in px..m. .«« =b«i»«« 

5 nas already been "ated, »»* » ^ K t „ e 

„« rapidly I. «- ' X" « ubstr.t. between i„ injection 

short path of th. jas i»J««ed under 
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point and its exhaust point. 

Therefore, also an important application of the invention 

lies in the field of the rapid heat treatments. 

For example, if during the step of heating the support 

5 11 the flow of gas originating from the reservoir 16 is eliminated 
whilst effecting a pumping through the exhaust openings 23, the heat 
exchange between the substrate 10 and the support 11 is very small due 
to the fact that the space separating them is under vacuum. The 
temperature of the substrate 10 does not follow the elevation of 

10 temperature of the support 11. When the latter has reached its nominal 
temperature, a flow of gas is applied in the injection openings 20 so 
that the substrate is then brought rapidly to a temperature close to 

that of the support. 

With reference to Figure 7 , an embodiment of the 
15 invention will now be described, which permits of obtaining also a rapid 
cooling of the substrate at the end of the treatment. 

Figure 7 is an elevation analogous to that of Figure 2 
relating to a support 111 -edified with respect to that of figure 2 by 
the addition of a supplementary part 111c of the support body adjacent 
20 to the part 111a of the carrier, but nevertheless separated therefrom by 
a supplementary space 124. Certain elements corresponding to those m 
Figure 2 are provided with like reference symbols. 

The actual exhaust space 24 has been located at the back 
of the supplementary part 111c of the support body. While the part 111. 
25 of the support body is heated by a coil 12, the supplementary part 111c 
is on the contrary cooled by circulation of (for example) water xn a 
meandering cavity shown diagrammatical ly at 130. The supplementary space 
124 is connected to an intermediate tube 108 concentrical with the tubes 
18 and 28, in which at will a vacuum can be established or a pressure of 
30 a gas having a high thermal conductivity can be produced. 

Thus, the supplementary space 124 plays the part of a 
heat exchanger having a variable efficiency, which permits of thermally 
isolating the part 111a of the support body when it is heated by the 
coil 12 with respect to the part 111c which is cooled and of then 
35 cooling rapidly the part 111a - and also the substrate 10 - when the 
supply of the resistor 12 is stopped and a gas pressure is produced in 
the supplementary space 124. 
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Figures 8 and 9 show a further e. b odi»ent of a substrate 

~Ainn *o the present invention. 

pI o»id.d — - electric « J* = * ,. this h .. tl „, 

. utf .c, o« th. Pi.- rf ^ trmve! 2SJ locatd „ dee , ly , „hi=h 

rsr-si~= - - — -r r 

next circle, rece iving a heater coil 256. as 

pla t« JS5 i. shown i »hich eov« C! * * « „ „ „ „ 

th.reto. » this «" tte 7 l 7 " ^ '„ Td ,i.o — l-l- -* 

• rr ^ ~ — - - - - — " 

the gas distribution. stepped 

tr „. th, =»«. 0 th. , * ' ' >hich it c o„„,=t.d to • 

,roo«. rwioh cowtituw oi. M UM tbe 

,„„»„ W. <»™ ^ , urf .ce. th,ou,h th. »». 

M .hich ... « « thMe ,„ th , ,„ «ww 

rr. rr.:°r. iu. - - *~ » - - ^ 

,„ ... s .i«.. » i»cm« th. h«.t tiMito 1". th. 

, 1 1" 2 to th. hack .id. 0. th, „o t »i.c «or.ov.r. 
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throughout its surface. Thus, the workpiece .ay be heated, for exa.ple, 
to 500°C. In order to exhaust again this gas cushion, the plate 251 
and the covering palte 255 have a plurality of bores 259, which are 
uniWy distributed over the plate surface, but extend besxde the 
grooves 252 and along the latter, and pass through both plates in line 
with each other. These bores «erge under the plate 251 into a gas 
exhaust space 260, fro. which the gas is conducted away. Slot-shaped 
openings 261 along the plate edge also serve for gas exhaust in order to 

wsure that the gas does not reach the processing space. 

Without operation of the heater coil, the gas cushion and 

the gas supply and gas discharge especially also serve for cooling of a 

workpiece or for discharge of the heat. 

It is clear that numerous variations of the apparatus are 

possible for those skilled in the art with respect to those described 

above, but these variations do not depart fro* the scope of the present 

invention in the appended Claias. 
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f"^ status for traati», . flat substrate (-0, »r, 

>ic»larly . ...iconductor ..far, under ••**- »»■»»» "• Pt " ln ' * 
' TV, 2. »» Prided .itb a substrate support (111 havin, » 

r^tr. i -*« — 1 ,2 "" d • suppo^tin, t 

,1 t *ich • plurality of Ejection »> » 

surface (116) » „,.. 1,21 and a supplementary o»s inlet 

c.unic.tin, .ito - in*"- «r'™J?J. * supplied ta— - 
throu.h .hieh initio, openi., - * «a !e,.ch..,in, ,« 

' \ , .««(»> and an erhaust outlet (18. thrown .hich 

*" 0, ' n "' ,S ' ,o that «hile «i««l»in« the »as cushion, 

rr- :: r«— — ■ «■ — — ■ 

i .decent ashaust ^.^rUad in that 

Wparatus a « ch other and are distributed 

*" " i " .< Poai-n. P« -it ....ace a- - 

accordinc to a first »i rf ^ eihaust 

thB surface the .u^ - each other and are diluted accordin, 

«• * ^n-itv of injection openings is suBstan^ia^i 

„ ::r JT-Jseco-d ^ - — . — - - 

1 ..id firTdansity - — • i» — — - * - 

— ^V.tun.T.l.ed in Cl.i. 2. characterised in that 

Tt dans' » iniaction — 1- - «- "»" d °' 
„o„, th. first dan. t of J , ^ ^ ^ ^ o£ 

elbaUSt :T» th s c . support in ordar to .odify local* 
Z : - th. suhstrat, and th, support and to correct 

"a tuH fa.-., of th. substrat. ...ultin, fro. th. t...t..nt 


35 

conditions . 
6. 


Apparatus as clai« d in CUi> 1 - characterized in that 
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the diameter of at least one of the pluralities of openings varies as a 
function of the position on the surface of the support in order to 
locally modify the heat exchange between the substrate and the support. 

7 Apparatus as claimed in any one of Claims 1 to 6, 
characterized in that for a total number of injection openings lying 
between 100 and 200 the diameter of the injection openings lies between 
0.5 and 0.2 mm and preferably is close to 0.1 mm, while the diameter of 
the exhaust openings lies between 1 and 3 mm. 

8 Apparatus as claimed in any one of Claims 1 to 7, 
characterized in that the surface of the support on which the substrate 
bears comprises a peripheral groove communicating with the exhaust space 
by means of at least one supplemenatary exhaust opening, 
g Apparatus as claimed in any one of Claims 1 to 8, 
characterized in that the substrate support comprises a body which is 
moreover provided with a supplementary part, which is cooled, while the 
body part having heating and/or cooling means is heated, in that this 
supplementary part is situated opposite to the supporting surface of the 
support adjacent to the body part being heated, but separated from the 
latter by a supplementary space, which is connected to a tube from which 
at will and successively a vaccum and a pressure of given fluid can be 
established in the supplementary space. 

10 Workpiece carrier for a disk-shaped workpiece to be 

subjected to a surface treatment, more particularly in a vacuum 
apparatus, comprising a workpiece support, which constitutes a 
25 supporting surface for the workpiece. a heating and/or cooling means for 
the workpiece support, a plurality of emanation openings, which are 
distributed along and merge into the supporting surface and communicate 
with a distributor space, and a gas inlet connected to the distributor 
space for supplying a gas yi& the distributor space and the emanation 
30 openings for forming a heat-transferring gas cushion between the 

supporting surface and the workpiece, characterized in that in addition 
to the emanation openings (258) a plurality of exhaust openings (259) 
aerge into the supporting surface, which communicate with a gas exhaust 
space (260), to which a gas exhaust outlet is connected. 
35 n. Workpiece carrier as claimed in Claim 10, characterized 

in that the emanation openings (258) are identical to each other. 
12. Workpiece carrier as claimed in Claim 11, characterized 
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. iicdi «r» moularlv distributed along the 
in that the emanation openings (258) are reguiariy 

workpiece support (205). 

13 Workpiece carrier as clai«d in Claim 10, 11 or 12, 

characterized in that at least the major part of the exhaust openings 

5 (259) are formed in the same manner. 

U Workpiece carrier as claimed in Claim 13, characterized 

in' that at least the major part of the exhaust openings is uniformly 
distributed along the workpiece support (205). 

15 Workpiece carrier as claimed in any one of Claims 10 to 

0 la! characterized in that, viewed fro. the supporting surface, the gas 
extraction space (260) is located under the distributor space 252). 

16 workpiece carrier as claimed in any one of Claim 10 to 
is" characterized in that the exhaust opening are formed along the 
periphery of the workpiece support (205) as grooves (261) extending 

15 along it through the covering palte (255). 

17 workpiece carrier as claimed in Claim 16, characterized 
in that the groove, (261) extend through the plate (251). 

1. A vacuum processing chamber for treating workpieces 

comprising one or more workpiece carriers as claimed in at least one of 

90 Claims 10 to 17. 

19 Method of manufacturing electronic devices, in which a 

flat substrate, more particularly a semiconductor wafer in the 

. v.cuu. chuber <2», 2bl provide" «"» » »•*•««• ' 
25 . bod, (11.) »e.tin 5 and/or cooU», ("1 - » 

« 1 at .hich . Pluralit, t injection openin,. (20, „ Pre. 

,2„, in *id. .thrt t„r.u,h ..id ejection open-,, a 9" » 
b JL t». .«»«x.t. - th. .»P«tin, .„rf.e. for fo.1.0 • »'"- 
30 ^ZlH fM «..bi=n «■«..».««., =.»x.=t«i«d in ttet. t»-» • 
p ^l y .' — » opening <»>. *l* ... .l.o ~--< «• 
Crt/n, surface (11.) and **• •» «— .rth .» «H,»s 

p r » «a an «*»* «•>■ "° £r ™ ^ the '™ he 

Z t» .uPP=«in, .u«tac. 1. Ousted, - «•«■ *»• "* 
exhausted throuch .djaeent exhaust opewnos. 
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